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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To improve a high-temperature life characteristic by using a 
composite oxide containing lithium and manganese as positive electrode active 
material, and including any one of ammonium phosphate, ammonium phosphate compound, 
ammonium polyphosphate, and ammonium polyphosphate compound. 

SOLUTION: When ammonium polyphosphate is added to a positive electrode, lithium 
manganese having an average particle size of 10 pm, carbon powder having an average 
particles size of 3 pm and vinylidene polyfluoride as binder are dispersed in N~ 
methyl-pyrolidene as solvent and mixed to prepare a slurry. Ammonium polyphosphate 
is added to the prepared slurry followed by kneading again to form a slurry 
solution. This slurry is applied to both sides of an aluminum foil 20 pm thick as a 
current collector, dried, and then integrated by pressing. Thereafter, it is cut to 
a piece 54 mm in width and 450 mm in length to form a strap shape positive 
electrode. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nonaqueous electrolyte rechargeable battery which is a nonaqueous electrolyte 
rechargeable battery which uses the multiple oxide containing a lithium and manganese as positive 
active material, and is characterized by making a positive electrode or a negative electrode contain 
ammonium phosphate, an ammonium phosphate compound, ammonium polyphosphate, or the 
polyphosphoric acid ammonium compounds. 



[Translation done.] 
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DETAILED DESCRIPTION . 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nonaqueous electrolyte rechargeable battery which 

uses the multiple oxide containing a lithium and manganese as positive active material. 

[0002] 

[Description of the Prior Art] In order to elute manganese from the active material of a positive 
electrode at the time of a 50-degree C elevated temperature, and for this manganese ion to result in a 
negative electrode through the electrolytic solution, to deposit in a negative electrode and to cause 
capacity degradation conventionally in the case of the nonaqueous electrolyte rechargeable battery 
which uses the multiple oxide containing a lithium and manganese, such as a manganic acid lithium, as 
positive active material, the cycle-life engine performance was spoiled. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention is made in view of said trouble, and aims at 
raising the elevated-temperature life property in the nonaqueous electrolyte rechargeable battery which 
uses the multiple oxide containing a lithium and manganese as positive active material. 
[0004] 

[Means for Solving the Problem] It is the nonaqueous electrolyte rechargeable battery which uses as 
positive active material the multiple oxide which was made in order that this invention might solve the 
above-mentioned technical problem, and contains a lithium and manganese, and is characterized by 
making a positive electrode or a negative electrode contain ammonium phosphate, an ammonium 
phosphate compound, ammonium polyphosphate, or the polyphosphoric acid ammonium compounds. 
[0005] 

[Embodiment of the Invention] An example is given and explained about the gestalt of operation of this 
invention below. 

1 . To a positive electrode, make it distribute at the N-methy 1-2-pyrrolidone which is a solvent about 
polyvinylidene fluoride (trade name: KF#120, Kureha Chemical Industry Co., Ltd. make), mix 
ammonium polyphosphate with the manganic acid lithium whose addition mean diameter is 10 
micrometers, and the carbon powder whose mean diameter is 3 micrometers as a binder, and produce a 
slurry. In this invention, after adding ammonium polyphosphate to the produced slurry, it kneaded again, 
and it was made the slurry-like solution. This slurry is pressed in both sides of aluminium foil whose 
thickness which is a charge collector is 20 micrometers after spreading and desiccation, and it unifies. 
Then, width of face cut to 54mm, die length cut to 450mm, and the strip-of-paper-like positive electrode 
was produced. 

[0006] 2. With the carbon particle whose addition mean diameter is 20 micrometers about ammonium 
polyphosphate at a negative electrode, as a binder, supply at the N-methyl-2-pyrrolidone which is a 
solvent about polyvinylidene fluoride (trade name: KF#120, Kureha Chemical Industry Co., Ltd. make), 
mix, and produce a slurry-like solution. In this invention, after adding ammonium polyphosphate to the 
produced slurry, it kneaded again, and it was made the slurry-like solution. This slurry is pressed in both 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/28/2004 



Page 2 of 3 



sides of copper foil whose thickness which is a charge collector is 1 0 micrometers after spreading and 
desiccation, and it unifies. Then, width of face cut to 56mm, die length cut to 500mm, and the strip-of- 
paper-like negative electrode was produced. 

[0007] 3. Combine an assembly, and the positive electrode and negative electrode of a cell which carried 
out test production, wind through the separator which consists of polyethylene porous membrane whose 
thickness is 25 micrometers, and whose width of face is 58mm, and produce a winding group The 
combination of a positive electrode and a negative electrode is shown in a table 1 . This winding group is 
inserted m a cell can, and 5ml of electrolytic solutions is poured in. Next, after attaching a top cover it 
sealed in total, and the diameter produced the cylindrical cell whose height is 65mm by 18mm. The ' 
produced nonaqueous electrolyte rechargeable battery charged initially by current value lCmA Then 
elevated-temperature life test which repeats the discharge (discharge-final-voltage 2.7v) by current value 
lCmA and the charge (charge termination electrical-potential-difference 4.2v, 4 hours) by current value 
0.5CmA within a 50-degree C thermostat was carried out. The number of elevated-temperature life 
cycles was expressed with the number of cycles when repeating a charge-and-discharge cycle and falling 
to 80% of capacity of initial capacity. ~ 
[0008] 

[Example] The cell of the example of this invention and the example of a comparison is created as 
follows, and the result of having carried out elevated-temperature life test about these is shown in a table 

(Examples 1-5) One weight section or 10 weight sections were added for ammonium polyphosphate to 
the 100 weight sections as active material weight contained in the slurry for positive electrodes, or the 
slurry for negative electrodes on the conditions in which ammonium polyphosphate addition carried out 
the effect above. 

[0009] (Example 1 of a comparison) The slurry for positive electrodes and the thing which does not 
carry out slurry addition for negative electrodes were made into the example 1 of a comparison for 
ammonium polyphosphate. 

[0010] The examples 1-5 which added ammonium polyphosphate show the outstanding property which 
has a 2 to 4 times as many elevated-temperature life as this compared with the example 1 of a 
comparison so that more clearly than a table 1 
[0011] 
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[0012] Although examples 1-5 showed how to add ammonium polyphosphate in a slurry, it is also 
possible to supply and use ammonium polyphosphate for the N-methyl-2-pyrrolidone which mix with a 
manganic acid lithium, carbon powder, or a binder, and it uses, or is a solvent. Moreover in the 
example, although ammonium polyphosphate was used, ammonium phosphate, the 3rd ammonium 
phosphate, ammonium dihydrogenphosphate, etc. were able to acquire the effectiveness same about 
ottCTammonium phosphate compounds and ammonium phosphate conjugated compounds. 

[Effect of the Invention] As mentioned above, by using the multiple oxide containing a lithium and 



http://ww4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/28/2004 



Page 3 of 3 



manganese as positive active material, and having made the positive electrode or the negative electrode 
contain ammonium phosphate, an ammonium phosphate compound, ammonium polyphosphate, or the 
polyphosphoric acid ammonium compounds, the nonaqueous electrolyte rechargeable battery 
concerning this invention can control the elution from the positive electrode of the manganese ion at fhe 
time of an elevated temperature, or the deposit to a negative electrode, and can improve an elevated- 
temperature life property substantially. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the nonaqueous electrolyte rechargeable battery which 
uses the multiple oxide containing a lithium and manganese as positive active material. 
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PRIOR ART 



[Description of the Prior Art] In order to elute manganese from the active material of a positive 
electrode at the time of a 50-degree C elevated temperature, and for this manganese ion to result in a 
negative electrode through the electrolytic solution, to deposit in a negative electrode and to cause 
capacity degradation conventionally in the case of the nonaqueous electrolyte rechargeable battery 
which uses the multiple oxide containing a lithium and manganese, such as a manganic acid lithium, as 
positive active material, the cycle-life engine performance was spoiled. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, by using the multiple oxide containing a lithium and 
manganese as positive active material, and having made the positive electrode or the negative electrode 
contain ammonium phosphate, an ammonium phosphate compound, ammonium polyphosphate, or the 
polyphosphoric acid ammonium compounds, the nonaqueous electrolyte rechargeable battery 
concerning this invention can control the elution from the positive electrode of the manganese ion at the 
time of an elevated temperature, or the deposit to a negative electrode, and can improve an elevated- 
temperature life property substantially. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is made in view of said trouble, and aims at 
raising the elevated-temperature life property in the nonaqueous electrolyte rechargeable battery which 
uses the multiple oxide containing a lithium and manganese as positive active material. 
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MEANS 



[Means for Solving the Problem] It is the nonaqueous electrolyte rechargeable battery which uses as 
positive active material the multiple oxide which was made in order that this invention might solve the 
above-mentioned technical problem, and contains a lithium and manganese, and is characterized by 
making a positive electrode or a negative electrode contain ammonium phosphate, an ammonium 
phosphate compound, ammonium polyphosphate, or the polyphosphoric acid ammonium compounds. 
[0005] 

[Embodiment of the Invention] An example is given and explained about the gestalt of operation of this 
invention below. 

1 . To a positive electrode, make it distribute at the N-methyl-2-pyrrolidone which is a solvent about 
polyvinylidene fluoride (trade name: KF#120, Kureha Chemical Industry Co., Ltd. make), mix 
ammonium polyphosphate with the manganic acid lithium whose addition mean diameter is 10 
micrometers, and the carbon powder whose mean diameter is 3 micrometers as a binder, and produce a 
slurry. In this invention, after adding ammonium polyphosphate to the produced slurry, it kneaded again, 
and it was made the slurry-like solution. This slurry is pressed in both sides of aluminium foil whose 
thickness which is a charge collector is 20 micrometers after spreading and desiccation, and it unifies. 
Then, width of face cut to 54mm, die length cut to 450mm, and the strip-of-paper-like positive electrode 
was produced. 

[0006] 2. With the carbon particle whose addition mean diameter is 20 micrometers about ammonium 
polyphosphate at a negative electrode, as a binder, supply at the N-methyl-2-pyrrolidone which is a 
solvent about polyvinylidene fluoride (trade name: KF#120, Kureha Chemical Industry Co., Ltd. make), 
mix, and produce a slurry-like solution. In this invention, after adding ammonium polyphosphate to the 
produced slurry, it kneaded again, and it was made the slurry-like solution. This slurry is pressed in both 
sides of copper foil whose thickness which is a charge collector is 10 micrometers after spreading and 
desiccation, and it unifies. Then, width of face cut to 56mm, die length cut to 500mm, and the strip-of- 
paper-like negative electrode was produced. 

[0007] 3. Combine an assembly, and the positive electrode and negative electrode of a cell which carried 
out test production, wind through the separator which consists of polyethylene porous membrane whose 
thickness is 25 micrometers, and whose width of face is 58mm, and produce a winding group. The 
combination of a positive electrode and a negative electrode is shown in a table 1 . This winding group is 
inserted in a cell can, and 5ml of electrolytic solutions is poured in. Next, after attaching a top cover, it 
sealed in total, and the diameter produced the cylindrical cell whose height is 65mm by 18mm. The 
produced nonaqueous electrolyte rechargeable battery charged initially by current value lCmA. Then, 
elevated-temperature life test which repeats the discharge (discharge-final-voltage 2.7v) by current value 
ICmA and the charge (charge termination electrical-potential-difference 4.2v, 4 hours) by current value 
0.5CmA within a 50-degree C thermostat was carried out. The number of elevated-temperature life 
cycles was expressed with the number of cycles when repeating a charge-and-discharge cycle and falling 
to 80% of capacity of initial capacity. 
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EXAMPLE 



[Example] The cell of the example of this invention and the example of a comparison is created as 
follows, and the result of having carried out elevated-temperature life test about these is shown in a table 
1. 

(Examples 1-5) One weight section or 10 weight sections were added for ammonium polyphosphate to 
the 100 weight sections as active material weight contained in the slurry for positive electrodes, or the 
slurry for negative electrodes on the conditions in which ammonium polyphosphate addition carried out 
the effect above. 

[0009] (Example 1 of a comparison) The slurry for positive electrodes and the thing which does not 
carry out slurry addition for negative electrodes were made into the example 1 of a comparison for 
ammonium polyphosphate. 

[0010] The examples 1-5 which added ammonium polyphosphate show the outstanding property which 
has a 2 to 4 times as many elevated-temperature life as this compared with the example 1 of a 
comparison so that more clearly than a table 1 . 
[0011] 
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[0012] Although examples 1-5 showed how to add ammonium polyphosphate in a slurry, it is also 
possible to supply and use ammonium polyphosphate for the N-methyl-2-pyrrolidone which mix with a 
manganic acid lithium, carbon powder, or a binder, and it uses, or is a solvent. Moreover, in the 
example, although ammonium polyphosphate was used, ammonium phosphate, the 3rd ammonium 
phosphate, ammonium dihydrogenphosphate, etc. were able to acquire the effectiveness same about 
other ammonium phosphate compounds and ammonium phosphate conjugated compounds. 
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